Only one out of four crystallographically independant and pairwise di erently protonated Co-complexes of the title crystal structure is shown in the gure. Tables 1 and 2 contain details of the measurement method and a list of the atoms including atomic coordinates and displacement parameters. 
Source of material
Tris(2-benzimidazolylmethyl)amine (ntb) was prepared according to the literature method [1] . A methanol solution (10 mL) containing Co(ClO4) 2 ·6H 2 O (0.092 g, 0.25 mmol) was added to a methanol solution (10 mL) of ntb (0.102 g, 0.25 mmol). The reaction mixture was stirred for 30 min, then a methanol solution (20 mL) of isonicotinic acid (0.031 g, 0.25 mmol) was added dropwise. After stirring for 3 h, the solution was ltered and allowed to stand at room temperature for slow evaporation. Red crystals suitable for X-ray structure determination were formed.
Experimental details
The methyl groups were idealized and re ned using rigid groups allowed to rotate about the N-C bond (with the SHELX program). The U iso values of the hydrogen atoms of methyl groups were set to 1.5Ueq(C) and the U iso values of all other hydrogen atoms were set to 1.2Ueq(C). The three perchlorate anions (Cl1, Cl4, Cl6) are disordered with occupancies of 0.876 (4) 
Discussion
The tripodal ligand tris(2-benzimidazolylmethyl)amine and their complexes with metal ions have attracted much attention in recent years. These complexes may not only exhibit special supramolecular networks [2] , but also serve as model compounds for the active site of metalloproteins [3, 4] . Isonicotinate (isonic) is a ligand with two types of binding site. It can coordinate with transition metal ion via one or two O atoms from the carboxylate group or the N atom from the pyridine ring or both of them [5] . The distance between Co1 and N1 is 2.425(3) Å, signi cantly longer than the average bond length between Co and the nitrogen donors which is about 2 Å. It largly deviates from the ideal trigonal bipyramid equatorial plane bond angle (120°), thus the title structure in a distorted trigonal bipyramidal geometry. Co2 has the same distorted trigonal bipyramidal geometry and N4O1 donor set as Co1 eventhough it is coordinated by the protonated Hisonic. The axial distance between Co2 and N9 is 2.392(3) Å, which is slightly shorter than the mentioned axial distance Co1-N1 = 2.425(3) Å. The coordination environment, bond length and bond angle of Co3, Co4 are similar to Co1, Co2. In addition, extensive hydrogen bonds are existed in the title complex, a one-dimensional chain structure is formed by intermolecular H-bonds between adjacent complexes. They are two pairs of N-H-N(N16-H16N-N8 and N32-H32N-N24) and four pairs of N-H-O (N31-H31N-O2, N5-H5N-O8, N15-H15N-O6 and N19-H19N-O4). The chain is further expanded to form a 2D network through N-H-O hydrogen bonds, which are linked between N atoms of benzimidazole and O atoms of perchlorate anion.
